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(57)Abstract* 

PURPOSE* To reduce the interruption frequency to a CPU to report the 
end of the disk access. 

CONSTITUTION: A CPU 101 of a host 1 issues plural disk commands 
to an I/O processor 2 by a disk command management means 
independently of and in relation to each other. An MPU 201 of the 
processor 2 registers the relation among received disk access commands 
and issues it to a disk device 3 by a disk command management part 
203. Then the MPU 201 issues an interruption to the CPU 101 and 
informs a fact that all related commands are finished after this fact is 
decided by the end report received from the device 3. 
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[0 0 3 9] 4fc, 1 04 414, hiJbExW**^^ i^K 

giawttwa^s i o 4 3 1 4 9 Hiif+it bnfc => ^ ^ 

(^Jcpj$-r5) SrEit-fS. ^^ey l 5 l JifciSftfc 

[0 0 4 0] ^IC, MPU201 t P, 20 10(4OSlC 
tBi-f 5^*iJ»SP, 2 0 2 {4fJfS*^ Y\<D\ /O^ 

mmmumu 1 o 5 d*ntf 1.^7** ** s KSrSft 

L, ^ft*JffiI«P2 0 1 OKS&U f-f^awK© 
»T«:**HKiaftlf 5I/0«ia3*iflI/F». 2 
0 3ttBWE£«Ufc3-r:'K»Sft-»T*f3» fc4 

^^^avyKflSf, 2 0 4l4tfliE7-< , **3^>'K 
lc^^7 :f ***lCT^-fe^.Ur***SS««!:*:^ M <£> 
^*y 1 5 lWI©f*-^<BaSS:llfT l i-59*-f **=t^ 
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2, fjXta^y K1fa$l>2 0 3, 7*^^^3vyK 

^agp2 0 4{4, HKHcte, mpu2o i±-cntfsn 

3:/p^?*-efc3£fttHHiW2 0 1 OO^TT-UtT 
[0041] 2 0 514, 2 5 3±ICRttfc 

[0 0 4 2J &(£, f-{^3TyKfl»2 0 3* 
©, 2 0 3 OttHtffS*^ MrtgBcDx-f **3-r>K<ff 

a#ai 04 3\££*)®mttvt>ntz=t-T^\t<DMMtt 

tt©(*^£, I/0&ai£fi2l*)©^y 2 5 3©^ 

> Kfa^ y r 2 o 5 cig&i-sM^-ry ks&# 

20 3 l«S^L/-cB8ji="-v^ Kt«JM-6f*-f ^ 

[0043] jwt, *minmm\zt3vz>7 : '(x?Tt 

[0 0 4 4] HI 2 iCjol^T, Htr£*VCl*53.— ff-7*n 
-trx 1 0 2^j3V>TxW^i! ; '±W7 f — ?<DV— h'y-i b 
tf&m&iZb, 7rWmi*J:OS1010 
l-3£trt-5„ OS1010U, YJ<<*% \ 0 

[0 0 4 5] K7^^6P1 000©, 7r^^ 

T^-fe^g*«=aSl51 0 314, rt«St«^.TV^5 7r-< 

T^t^tr-f^^St, x-C^^ 3±© 
0 4 IC&tbi-So 

[0 0 4 6] ?4?>9^-vy KfSlF&l 0 4©f-f^^ 
T*-fc*Sf#3ft#»i 04 014, :©f^^7^t 

5 1 ±K£fifc-t-5„ 

[0 0 4 7] x^^.^3-7^hV<^-y h<0*)*(4ia3|C 

■t 5 1 /o&a^ifi k). ^©3-7^ k©ss, 

(2)#* (^-^y M r-r*:?©*^, (3)*t*7V* 

* *©^s£e«#^ (^-x w > a ai^i 

h#<H» , (4)x-*6n£fi, (5)»#^-*©T^* 
?1©7KM. (6)f^^3vyK©lS (D-K 
/7-f h) , (7)7*-^©^^ (5c) ^t!)7KW 
(8)3-^ IWy h©H^x-^^if«, (9)* 

* hf*igi$l£fc(4 I /0^a^ttrt^5T«©3^> 

y K*^-^ («±(l)*»e>(9)*l*j*Ai: 
, (10)M«#lt3-^vK© < ffai^S^3-7V 



[0 0 4 8] 7 f ^X^7*t^S*S«?aiO4 0 
14, w©J;9/ilo©3-?y h ©<!»£& ^-ty 

l 5 l-hdSt&U (Dffiffl-TS i/O^aSSS (tf- 
K) -©avyKoII, (2)3t$ ^yh) 
**©#^, (3)*t*^>f^^«f©»a|git## 
f^>3^, K««yHWW , (4)r-^^ 

am, (5)»i7-?©f^^i©7F^, (6)7^ 

K©«« (y-K/9-< h) , (7)x-^© 
ifc&Ste (tc) ^*yr K^*07-f-/uKKflW*r» 
*ftLfc|&, f-f^?7KfI¥Sl 0 4 2, |JL-t©=i 
^K'^s' h©^*y 1 5 1±©7 Ki^SrSEl". 
[0 0 4 9] ^r-e,'*»iS06W-cfiv-7*-f^^«« 
3{4^©x-f **£9*/*£*vr^.5t>©i:L-0*3 
©T\ T^^7WfIfgl 0 4 214, 
lc, SltStofc^-e^K^S' h©T K^&tV** 
3vyKfifgl 0 4 3ICg-fo 7-f^^i3^f 

SI 0 4 3©|ftm-o^Tt4, «K»2flli0!l£L-CR 

[0 0 5 0] rrT*, &fc3-TV hV^y h©T Kt'* 

SrSttESx-f ^^a^vKflfai 0 4 3©flWc«: 

m4tc*-ro 

[0051] a*, 1 04 3 114,.** hucmm&ti 

I/0*aaSft2^x^^.^3-7VK(7)||ii#J4 
«tlSr-y-jK- b LTV*5a»iT5 jJ»©*M£1-57V 
3vy KKS#I4«I6^jK- hWMW^a, 10 4 3 
2llr-fX^3^yK^-> ha*tEU:Hati-tt;8«fc£*t 
TV>5^5 d^W^-f^x-f * 9 KMilgESfJS 
W«*J^#g, 1 0 4 3 3 (43-^ K^-Jr y h7 
?t*=L— <fyy-fZ>tzlt)<D*zi — (yy^m, 104 3 

4\*T-(xy- » «©* a&ff 5 x w * * 

l 0 4 3 0l4^fX*.=^:'KfcHiIfl'»**«U * 

[0 0 5 2] r©4 5^«)*^*5V^T, 7-f^3-7V 
K*a#S l 0 4 3 (43 v> Y** -ybT Ki^Srgffi 
-T5<t, x^^^3^>KMjl#(t«6ffi-y-^-h*«i*J 
tfgl 0 4 3 114, r©^*y 15 1©, r©T KW" 
^©av^K^y h£#!$U 3-rVhV^y h©*f 

*ii-5r-<^^sa©«i»t-c^5 i-/owj»sg« 

avmtctft^-t-54 5ftB8it#lt«tt4rf-#- h LTV 

*^nicgBttL-cv^«-i/ojaa»ii2jc 

ol>-C©1t«$rx^^^3-7> Kffa»l 0 4|CS»L 
TtJ< 4 5 (-1-*o 

[0 0 5 3] $T, r©W»rlc«t*), Mil^itaHl^-y 1 
h LTV ^iV ^7 ^ * 9 ££fi— © 3 v K'^ h ~Q 
fo5r t^WWLfc^e>(4, r©3-7> HV<*-y h©T 

Kv^ttes^-f ^^Kfiffa^ai 04 3 4^aia$ 
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mot k i'* it, m^jxt^ismmmfttim 
« 10432 \zmm £ 

1 04 3 211 SltSofcT KV^Or^^3-7V K 

1-5, f^**3^Koii§iSfltm, m^2^mm 

fgl 0 4 Ofc£oTM*ttttfcft-CV 

ibt'&So 3^y KHilgEBrtt^ftNJMt 1 

0 4 3 214, Rfc H»+ It * *iT V * 4 ffg 

1 04 3 41.:, a-^K^-jry h©T KU*$ri£W1- 

[0055] x-r vmessm^wn 

^¥f 1 0 4 3 214, 3-7 v hv^sx McBBttttta** 
£ft3*l-CVftVvS§<g-|C»4, 3-vy Y'<>rv Y<F>T Kw- 
^fc**-^ 0 4 3 3»£i£tttf-5o f 
V^fSlO 4 3 314, afLfc = -7>^y h£, 
lift, >^ey 1 5 i±lcRttfc**-fclMWS. 

1fffil47 f -f^ 2 5'=-7^Ki8Jlft»tS : S#Sl 0 4 3 OK 

[0 0 5 6] £X±X\ —<3<D7r-(^T^±^m^.icn 
■fiT-lX? K?-f>*«l 0 0 0<D^Sf4i^TL, CP 
U 1 0 1±T*»4, ftfeoynirx^HtT$n-5„ 

[0 0 5 7] — x-f K7-f^«Pl 0 0 014, O 
S 1 0 1 0<D ! § : &-rZ>f>4-?<F>$'(-?mk3i-*?, OS 1 

o i o jix-mft-tzmfevT* 4 b"§myo± 

* 1 0 2' ^roigBHSHHCioT, a3&l$mMH|-? 
0£filH-.5»Tf4&<, *W^fgl 04 3 3 

[0 0 5 8] £T, *>f-rM&*fc.fco-Ciglft£ftfc» 
£\ r-f K5-fA«i 0 0 OOr-f *?3^>KM 
iiftttWI#«l 043014, *~-l£*Htt;S*i-0*-5 
ori><£>3-^y K'^y h©7 Kl^^W^t^^-y 1 
5 iJ:03TyK^? hfcjfeSEU M»ttltHflft 3 
WW'; hropSratHtTt. §iilftlt^Tit6&3 w 

ft**, *PJ*B»T*(4, &ifrr3f&2|&lfcmi$Wllffi0l 

[0 0 5 9] -t LT, tU ||£fl-tt»Tf6*^<oA»© 

isattitfca*© 10430 14^-^-^ 104 

3 3rt>P>, Wlft, rtl?>cD3-7^ K'^S' h«7 Ku* 



[0060] ::f, r©nai#it©^j(iii-ov^TBiW 
1-5. 

[00 6 1] 113(4, 3o©3vyhV^5'hCPl, 
CP 2, CP3#H*tttt©*r*i:LTatfftfc»£«: 

[00 6 2] T4X9^*YmLVttf'8W£WLl 04 
3014, *f\ znb&*<»MM*-<?> M-*J- 
J5t5^v[-W^y K5:^*y 1 5 l±(cfM 

h > * lc , 3 t v mM'<tr y h©7 K Sr&ijft 

[0 0 6 3] ^rx*, a-r^Kftftl^S' H4, (1)18 
l=vy K»t@#»S6giJ## (B8Ji3-7^K^^) , 
(2)Hl3-rvKSt03vyK^? htf>&, (3)HX 

6(3)ftrt*Bi«!t5) , (4)Mt5Bll3TyFf 

[0 0 6 4] ifc, x-f^^3-7^KI5ig^ltl t S^g!: 
1 04 3 014, -oroiliia-W'K^y bi¥lc*tL 
T, 10(DHil3-r>- Kx-^/H 0 4 4Sr^ ; ey 1 5 
l±fcffc*1-6. Sia3-rvK« : a7 1 -^/H4, (1)11 
31=.vy KS*w@#oHSiJ#^ (Hl3^y^^) „ 
(2)iia3-v>hv^s' h»*<D3-r>-hv^s' h^ifcg 
it, (3)Hig3T^K^y hllt©^T©3^yK 
^j/hft, (4)Hig=iTi'KW©»T*?— (« 
±(1)j&»& (4) trl*j«C , (5)ft{ciE'<53^ 

[0 0 6 5] T'-f^^s^y KBttftttVS^ft 

1 04 3 014, 3?y WyFSI:, 

F7 h'l/x^ y^f-//^Mt5. 3vy^ 

y YT KV'^JK'f S97— ^/HCI4, (1) 3?y 

y h-tOT KU-^^V^, (2)ftc03-ry hv^s/ h 

[0 0 6 6] ^04 51-, 3-^y hv<^s/ h*J4tJ5|Big 
3v> KWax-7'/H4, 3?yKfflD^->F, ^> 
K/<*-y h7 K^^^>-^x-^^LT^(6]T* 

%mm&tmfiL t * o -c ^ a. 

[00 6 7] ^T, K±W45I-, t^^^3-7> KM 
af+ltffffl^a 1 0 4 3 0 !4B8»#»t "IGI&3-7 y HV< 
^yhSrttmu, ^t!ll©3?y Y'Sm^VT 1 0 4 
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[00681 scf^^vy m&wim^&i 

0 4 3 0 tt7 4 1 04 3 4Jw3-ryK 

[0 0 6 9] x-f ^^Slgta^l 04 3 4I4, 

h Srf+AD l-c, i /o&wmmmn i o 5 ic^n-r 
[0070] &«;:. i /ommmm®m& iosu, d 

Y/^r y V SrSHf L, I / Oi&ailB 2 (c, 3 
-7>-hv^y hSr^W-rSo *ftWicf4, i/o&asi 
ft2(D'>^.x-t. I/Fg&2 5 lOavyKl/^^ta 
?VF^y h 
[0 0 7 1] &±.<DV!-mmTl,tz.b : f4*? YyJ'< 
U 1 0 0 0 ft&SSr&S U C P U 1 0 1 ±T*{4, {&C0 

[0072] i/ommms:2X'it, wfi i 

/FSB 2 5 1 COa-ry KW^^t-StjiStVfc^-rV 

^3^>-KS{f#S2 0 2 0ICj;>), ^WfM^y 2 5 
3K#t&**U *co##ii*.T Kl^d*. 7^*^=1 
■7V KfSgB 2 0 3 t^W$tL5. 
[0 0 7 3] -^^VKWag^ 0 3f4rc07 K 

w*£gmu Mil3-^^K^#©2 0 3 o-e, :o 

T K^fflavy K'^y h>45||jg3-r^K(Olo(D=i 
v >- K/^^ y V Vh 5 /0»5^Sr#JO $ tlX V * 5 =■ ^ V K 

[0 0 7 4] -t L"C, Mjltttl^Sft-O^^tf. 

2 5 3±.<d=i-?> K^a^y T2 0 scoMiia-?- 

y hroll^vy Kflr-^7 KU*K, rcoMig 
HCitlS-fSa-^V K'^y F7K^^ 

#SELfcv**e>tf, ffSKHiga-vJ' Kflf-7';^ 
a^yKtt^y hOlHavy Kfir- 

•7V h'^y h7 K^^>^7-^MU 18 

y h fltifc W£«t = -7 v K*tt a > KWiO'<* yhf 

[0 0 7 5] rco4 ? {CUT, x * ? V K^SIW 
2 0 3(4, ^^-y 1 5 HC^^tlfcll3(75ltat, m 
mvmmZt*)) 2 5 3±^«jHE-t-5„ 



[0 0 7 6] £T, T ? ^^^^^^KS=aif|5 2 

0 314, 2 5 3±lcKttt>tvC^5*f*x*-f 

COHax-y'/ui: »K =>-7>- hV<^y F©»tf-f^^ 

tf/^V 2 5 3±lC^Ctfc3-vvK*^.-|c, 
xWyh07K^l»U xV*yriS£t Affile 

&&5tU rofif-y/H:3^y HV<y-y hcor Y 

(c, a-wK'^y hCDT Ku-^Srig-f, 
[0 0 7 7] x-f^a^K&ag^ 0 4(4, jg£ix 

ir*U McD^U 1 5 1 if^^^fflOf-^ 

a -ryKWaSB 2 0 3(ei£S„ 

[0 0 7 8] 74*9 a-ry 0 SOHiSa-^ 

V K»T J WS#«2 0 3 1 tt, Bftl5x-< ^^flf-T' 

^^yHiSOfto^W (>0) . Fl 
y K^y h«!cW-5£-C0>H*=»T>' K 

■?VY'<>ry hO*aaiii^-Ttt:t^OT\ 

K i ffagP2 0 314 I/O^Sgg I/Fg|5 2 0 2 
fc, i^TbfcHiia-rvhv^y Ymvyj-frY m 

I/0^a^gI/Fgi5 2 0 2©f-f^^3-7yK»7 
**»ff#»2 0 2 1 11, *x hi Si^a-^^ 
xy h#©«MU*Tt«i&-*-5flii*fll#2 0 6£CP 

u 1 0 1 

[0 0 7 9] fijfj 0 6(iCPUl 0 

Kl>*r-Cfc5Wii*«91««S:^LTOS 1 0 1 OtC 
e^ibtl5„ OS 1 0 1 014. ^(0^, ^a^OT'n-tr 

0 0 1 Sri8*i-f 5. 

[0 0 8 0] m v )&*ta%-2 0 eicm^zmWiZntc, 
fjx? YyJ'<&l 0 0 1 co, f^^3?yK8T 
§<f¥S 1051(1. I /o&agiB 2 CO I /owi 
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Ki/F9$2 0 2!&»fe. BBjga-r^K^i, MiS^ 

[008 1] CPU 1 0 IWtV*^ K9^^Wl 0 0 
0^^^3vyKfIfSl 04 3 (04#J$) 

^ Kli*#ttf 1 0 4 3 0 -C, §|ig="-r ^ Y9 7 

^JztJMJl^^y KfSx-^H 0 4 4fc#HRU * 

£\ f^^7Wflf&10 4 2 > 7^^m 
*K**T*KH&fT¥»l 0 4 1, 7r^^7^txg 

lC*T«#*»fTi-$. fl"*!-. Wta-r^K^ 

i/|C^1-5Hii3^v KtSx-^/H 0 4 4 feffllft 

[0 0 8 2] Hji3^^K»<o|ltf^r-^^Sr 
CPU1 0 l(BJlCi8LfcI/0*!yi$!g2OI/0*!!S 
$gfiI/Fg|52 0 2te, yV^a^Ktfaa^OS 

l : S7 L -y/u2 o 5 r.tilcy>^-t-5Bia=-v^K 

/^y F7 K^^y^f-T'yi'^ 

[008 3] *!S 1 Sllfi«lC«StHHi^^y A 

*LT*J<„ H5©, «#filiP#fflW»i£*U KM 

[0 0 8 4] H^-rsi?!^ SS©7^^Y>h' 
* i ooii^vy Ki¥t LtfiL, cpuioU 

i/o&ais«2T*rot&piw-t3ri-c\ ««ni 

[0 0 8 5] £t, iFJELfcJ; 5t-> -IRK, 

m^Zftomat. i/o*yiKiia»e>**h 

(7°n-l?*) Srffjhu WOii^ftaSrUtT 
^Wtlii^ai-CPU 1 0 liOT'p-fe^Sr 

i?*;^ yl-OimMffittjzZ < s C PU 1 0 1 

am****. 

[0 0 8 6] L*»U *®lHJiWcJ;tl«, M0i&* 



[008 7] &}b\ Eil±©SlWt?tt, I /OMM2 

ili2rt©^*y 2 5 3(cMJS3^>KWax-7' 
/U, 3?y hV'iry h7 KL'^^ y^'f-y/l'^M 
LtitiK I/OMl§!2^ *xHJ;>)37yK/< 
r y h<7>7 KWM£*£r£ttSi!); Jil&o&aii, 
7 Ku^lcS-5i/>T, Mft£M^!J l 5 lfto, 

KS=Sx - 7VK K^'-r yh7Kl/^^y^f 

-://Mcjt&7^-fe*LTfr#5 <t5ICUTt -f 
**>t>, 2 5 3i:a-7y KftA^^y htfWflPS 

ft.*rfliv*6ffcb5fc:, *^Mrto^*!l l 5 l 

3vyKfIf-7*/K K'-^y h7 h'uxtf4 

[00 8 8] **M©JB2©Sa6«|COV^RW 

[0089]*S2 g 1 £%ffllcffi*tl-*«R 
AJotf 5f ■< * ? 3 *t 7 W T'fcS 

[0 0 9 0] xw^^7U-r»i, m$r&<o ; r4X'!rfr(b 

wm<&, *^hcpuioy!ff/i? t Lfcj^u\ 
[oo9i] *m29ttom\c&&wrnmi'x?j>>v>mi& 

it. HI. 2 , 4 (c* LfcHfilEm 1 H»JI^-5tf mi 

[0092] mm i mfiw-r?KwsrfT*t>* 

^of;f^^77H'fIftl 04 2 (HI2#fiS) <D 
[00 9 3] 06tp, 1 0 4 2 1lln^7 ? ^^i;f 
^?7K7 1 0 4 2 2l4r f W^^T 

w«^tf #^fe^wa-r ^ t* timta 

1 0 4 2 3 lir -f ^ ?7 u-f >p©tti© 1 p ©r 
^ ^ ^ ISit^iSfeW LTtx-* L4^J:'5i:EC 
C (^7-!TIE3-K) $-«tSECCS»fg s 1 
04 2 4li7 f W^^TU"l'--(D=i-r>Ki¥lc|iilf+ltS: 
fT7 7 f -( , ^^7U"f3-^^KB8^it < B : a#©. 104 
2 5liECC^5rift5$^1-5fc*OECC*iJ;t) ? -?:<0 
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[0094] *nzimm\z.*&wmi'xr'A 

[0 0 9 5] fcfc'U *JB'2||Jfi«-Ctt, HUIEECC?^ 
g#IS:l 0 4 2 3*JiU{inEECCfe**iry^a#H: 
1 04 2 5*fflV^i^»fr|iOV>-ClftW-r5. EC CSI 
ffgl 04 2 3*fflV^*&ICO^Ttt*3SElfi«i: 
L"C, ECCt**ty , >a¥»1 04 25'*fflV^i 

[0 0 9 6] r-f **T*-fc;*gjfcg{t^&l 0 4 0 
fi, a-Hfyn-fe^i 0 2 y^f 
gffll 0 6 XV y j /UT ? ~t xmRfrgrtftZ b , 7*4 

^7yK/^yh5r«U 1 5 lfctt&U 

^ro^WT K^Srf-f^^TKfifgl 0 4 2IC 

[0097] x-T T W 'gWZWl 1 0 4 2 »f-f * 
^7W7K^t^ai 04 2 1 (®6#{$) 14, 

0 4 2 2<D*WJflMR«:#l!8l,-C» gtT&ofc 

f-v^y r-#*£fifcU ^Dl 5 1 KflUfrfa. 
[009 8] fctx-tf, r-(^7KiMl^ 
!>- K7^txM^tS3-7> K'^y hriSf8fT£ 

(* yf-'TX) «Sk/^ 4k>i>3ktf> 
B8«K*>*itf. S#$;rxfcT-yM4 4£WT^;*y»;:# 
fCtTV^r ilCftSO-e, X? 1 ~4<0 4-&-O 

[0099] a**, fary k/<^ y hm<o£i$.<omz 

(4, taryM*'? hK, (l)'^y HOBS* 
^-f^ y h m, (2) SiavyKft, (3) ^ a v y h's< 
>r-y Yr*><otf<i>9* (V&fttmzpgmoikco^-ry 

P£I§Mz<gmi-Z z t &X § 5 <fc 5 1-1-5, 
[0 10 0] f^^KTKWSftfil 

04 2 111 fa-?yWy hW*^*U'^*y 1 5 

■7 y KH5gtt«t*a#» 10424 icaim-f 5. 
[0 10 1] r-f ^^7W3-7^ Kiijifi-ttwa^a 

1 04 2 4(4, ZiltWfa^i' h#©7 

^yMBteMWttttrll-f. HatfWtt, fltJfe&iH 

Si 04 3 0<DfT^5M®#fti:l^i:-Cfc , 9, 

5 UlC3-7yK#Jn^y k Bljga-rV Kfa-r- 
y/H0 4 4, 3-?>-K^yh7K^*'f^7 : - 



5. f3 7 yK/<ryHJ, ittlfElS 1 H160IJ 

[0 10 2] :©^ ( T-f^^7KfIfSl04 2 
lir-fX^vy Kta#Si 0 4 3i:^3vyK^ 

[0 10 3] f^^3WKflfSl 0 4 214, ^ 
avyF^y h©7 KW*£gff1-5ri S s 

z><dx\ fiiiiESg i nifiw-ejfi^fc i 5 ic; x-f * * mm. 
mwtwt. 10434 x<D®mttimn&-r „ f^^m 

Kta#Sl 0 4 3 4fc«U f-fX^giflftl 

0 4 3 4tCjR£;fc,fcT Kl/^©3-?y r-V<^y - 
tblcjl V* Ltv^3-7y K{fftl'<7-y hSrf+flnLT, 

1 /o^a$i»$ij^a5 io5ioi /o*sa$»c*fT 

[0 10 4] tWi^ I/OMSI2, f-fX^g 

s 3 <DW}mmtz% i nsgflj-efftBj L^are t m cxh 

0. I/0^a|g«2 > x-f^^SIB3l4, i3vyK 

[0 10 5] £T, WIEmi*JI0lJt^lcUTI/O 
jftl8i2it)©iia3- 7 yK^-7 h#©»T*Bft*r 
S«tfc7 f -f^^=»^>K < B s a#ai 0 4 3tt, ^TLfc 

flftl 04 3 0t\ illsTi/K^^iO, %hT 
LfcH*3>-^y r-£Jlol;)\ gi^V h'/^y 

S§i:iil3^yK?^7^^7KfIfSl 0 

4 2rt^©7 f w^^r w=j-^y KHiiftittfa^s i 

0 4 2 4 Icafci-f-S. 7 ! ^^^7W3?>'K58If i i-lt 
fl?tl 04 2 4l4 BBga^^K^/KiD. i&T 
LfcHlg^TyK^y r-£Jlo»:f\ Isrvbv^y 

LX^tt^-ri/ Y'<>r y k #JD3-7yK^5' K 

^y^f-^^^y l 5 i«fc*>8'Jlfc-t-5£#lc, 

TWfi^WLl 0 4 1 Sr^-L7T'1'/i'T^-fe^g* i ffaa5 

1 0 3fc*T*ft*fiffc3. 

[0 10 6] *»2SH6«lcJ:ixtf, 

±mzk i.*.mz.ma-rz> c p u-osij o ii^ai-e 

Hi- 5 c P uMroJb#^^*«**f^ ^ ^ IH^lciS 

[0 10 7] *Sf3Hlt«tt, SHEfg2Hii0IH^5tf 
»i->xrAt;it?if'f^^7w-<i\ ECCtMSSrlf 
t5f-f^^7W, -r^^*>. RAID (Redun 
dant Arrays of Inexpensiv 

e Disks) -eb&mits Dtieasiiitt 

0sj|c*5lt5r^7.^^S3^RA I DXh5>m&lci\,^ 
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[0108] /jtfs, ra i D rogffi#^-CI4EC ex- 
port &-J&lO'<y7^£P?.&<D-e, WT©KWC 

[01091B8C. *ft3Jt)MHc{K59'<rx?lM 

3 w«^^j%^-r 0 

[0 1 1 01 08{r*Lfc0lJl4, ^^^a*55^R 
A I D|COV^T©t»T*fe5. 5-&<£>7V*:7<Z>5*>, 
l^yf^r^ tPftfft, ECC7-?lffl© 

^do, di, D2, D3<D$mw)%im.mz£'Qnbti 

P = D0+D1+D2+D3 (fcfc'U *W*ffl 

So 

[ 0 111] d ZX\ TJ^t 0ti*b4t.X*<F>T'<*t 

[0 112] rOip/iRA I DT'14, T^X? lOf 
— i 3r3EjE"t*<5&?>f4\ ^t^yf-ff-^P 

i ©DLffltt, *ffc«7 f -^D i [new] (£rx-*) 

-*Di [old] (IBx— tAlf^T-?P 

[o l d] (IB^yrV) Srft*tfU ftoSWfcJ:?) 
f LtVNlr^T-^P [new] 0&P"*yx^)££ 

[0113] P [new] =D [new] +D [ol 
d] +P [o 1 d] 

&,±<DXo^ RAIDT*li, f>f^?7WO^© 

[0 114] RA I D3rfflV' > £>#'a, CPU 

1 0 l<£>Affi(4, Upa^l^©?^ x**fflv*.5»£-fc 

[0 115] KIT, *H«W^ff5ffiH«^yAOii 

[0 116] *JB3||«[«lcfli5«-J|t«->^^A©«fiK 
(4, BfiE^2*J£^|c#5H-^»^xAi:Pi:r-fc 

[0 117] £T, *JB3HJfi«-Cll, f^^7W 
t=S^&1 04 2 (@2#JjB) Of-f^^7W7h> 
^Mfgl 04 2 1 (l3 6#Rg) 14. f4%97V4 

*LT, r^^7K«|fifSl 0 

4 2 2©«*««*#BHi,-c, r-r /<yf 



fcfW&l^i&tf^*^— ^©(MH:^** 1©D 
i X'hZ>Z.tZ&:%-tt>» 

[0 118] IfclcmmcLX. /^f^©Wf^^ 

[0119] * L/C, 0 8 ©f^ * ? 1 <Df-5 D i — 
tf>y-K®jfcfc, hgJfct, T^XiJMOPiOy 
— Kg#i, hS*lCOI/>T©4o(D3^v Y'V? 
y ht±*U ^*yi51 CO 
gg, IBx-^tJiWH^yx^^n- Ki"5^*y 1 5 

y 1 5 lOWKtrlMlU WKwi, -wetuo 

[0 12 0] fcfc, T^^7K7FW«f8l 
04 2 1li, Ctv^O^-r^K^^?/ HOT KW^Srx 

^77w iiaf+ttwa^ 10424 izmi-o 

[0121] r^^^7WHa#ltfi¥Sl 042 

[0122] ibx— ^©y- K*3«tt)K, iB^yx^-roy 

-Kfflc^vyK^y M4, ^y l 5 i±Jc=j-^^ 
KfWD^-^J/ k Hil^-vV' Kfa^-^H 0 4 4. 
3vyhv^-yh7Ki/K^y?f-7^ itufEfg 
2|Q6«i:|5I«l^|ji-*-5ri:lwJ:9|Mjgftrt5. rft 
(4. PJ*t t^T LftVMS*) £f'< y f-f »4£i&T*£ftl^ 

©t*, mmmj LitmM.x- 1 /o^asa 2 *»p>*t 

[0 12 3] ^Lfcff^yx^»7f hi, Sr 

(C =1 T ^ Ftf*'** y h , Hit = V Ki=ax - :7> 1 

0 4 4, 3-ryW>' hT 

Sr, Wia«2|lififlf9tm«K^1-6wi:JcJ:*)Hilf+ 

/UT^irxg^Sl 0 3^7^ hT^-fcxg^OjS&T 
*ft*fTfc*.ff J:k W##*T bfcflt^T* I /o 
«yi»ll2i»e>»T«*S:*»tixtf£!)6*»b-e*)*. 
[0 12 4] ST, *JB3KEit«f!|-Ctt, 4 
T, 77^^7^txStfSl 0 3A^©7-{^^7 

#fM£ttfc 2 ocD y - Kffl<D3-r>- K^-r v Y t 2 o 
©7^ hffloa-r^hv^s' HSrPilftlt^o 
[0 12 5] -t-ftb*>, Hi 0 lOTcf-i. 5 (C, %2mm 

hta-fsi^i-i-So 

[0 l 2 6] miwpgs (aa^yWyF) »4, 7 
r-< ^7^tXf*fgl 0 3/4^C0xW^^T^-lrx 

^-yh) 14, ^l 05ff®<D3TV Y'<try Y^y^i He 
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5<t9l^ Pk*y-y MlSaryK/^y Hey vy U 

[o i 2 7] mznmm ia^y^y h «, i 

/0&a$ltt2;45&Jl1-5&*©-r^yy =«t> KSrfc 

h (IBr-y-y-R^TVK^'y-y K IS/^Dxwr- 
yy-Kn-v^K^y-y H tt^y — Ka-r^K/^y 
H:!)^L2o©7'f hfflla-r^K^yh GBrr 

-^7^ ha-^^hV^y K tf^!)Tl'f f -^7'r h 

a^Wy h) 14*7^ ha^K^y Hey V 
y 

[0 1 2 8] W±Otfct), PilttttTWrLfc^ r 
^^^TWBIJS#»tWa#Sl 0 4 24tt, *-f, * 
y- K=v> K'<y"y Hey y^t5 2o©JS3-7yK 
'<>ry V*T'<x?=>-?^h* l gm^&i 0 4 3le&ffl-f 
5 0 

[0 12 9] d©&, f-f^^3-7VKfifS 

1 0 4 3»4, &®L1t^-*>'Y'<>ry FoU^tSI 
1 TV K'<y-y MSy-l' HcoVT©<b©T'fc 

-5#-a-l-tt. iTWr-^^^O, y^f h©*f#ii:&5y. 
b7V:/ie*1-3««©nyy-fcKJ£U oy^^Bl 
SfiS*-?, SttLtavy hoy V^t5» 

llolavy K^y-y H:yv^t5^3vyK/^ 
y hH^ffla^y K'<y*y h©&a&?Tfc*>ft<^£5ie 

f5 (7*-f^^»»©ny^) . e*U4, ?<< H$©IB 

(A-yf^) x-^oy-Ktff (^yf^) y-y© 

[0 13 0] yV*y KWa^fii 0 4 3it e 
©&, wti&wBa-rvhv^y Hey Vy-tSftiqa 
tv K'<* y h £ttJ0 Utr-f ^a?y KJBff^Ifc 1 

0 5 Otejgu f-f^^vyKMfSl 0 5 OKSP 

1 0 50f4, rtbSrl/0«!a3S1l2tJ6trtS. 

[0131] i /o&a^s 2 -ctt, men 1 hkm t 

mmc, 2o<oy-Kffla-7yK^yMrMU H 
#*Si^T1-5i, ** MOOS 1 0 1 0le-g©^7 

9i8l(i*ii4f f ^^^=«TVKI*TSflr#fti 0 5 1 14 
I /O&aSSfi 2 A»P)<»T LfcMiS =»t v KOB8*=t 

(ejg-fo yV ^^avyKflfSl 0 4 314, huIE^ 
2 Hft«sj i n*|c, rft&y* ^ y y r w-r <gm^& i o 
4 2 learf . 

[0 13 2] £T, f-f^^7Kf!fgl 0 4 2© 

?^^7w B85i# tttf i o 4 2 4 14, s»ts 

ofcPigaTV Ky-y*4«5, ftatfftT Lfc*/<* y h 
-y-*ie]E1iri*T«:«ftU E C C&m#J£ 1 0 4 2 3 



[0 13 3] ECCSffgl 0 4 2 3 14 eft £g It, 

famnmT Lit* y - k/<* y h ie«a-v v hv^y- -y 
k ^y-f h3TVK^y-y h^Ltyy^ LTV* 
y>f hffliavyhv^y h©9^©#t^y-yic 
o^T©t©/4>f>ify-^©^$tiTV^^^y T K 
t , «ia*«<*T Ltz* y - K/^y- y He y vy lt 
t^2ooy-Fffi|aw K'*y- y h ^ h IB y - y , 
IB /< y x w x - 9 ©&*ft £ tit 5 ^ * y T K ^ y 
#«. 

[0 13 4] *r.LT, eft^x-y^^y 15U 
9K*U1U #«iWlfcafDS:aM|CL, ^Jl5lO, 
ff^yy-f Hofta-ryK^? HefEi££*iT 

[0 13 5] ECCgi##&l 0 4 2 3»4, ^cD&a© 

fct, i&a&fftfy* w-y-yr Kfifgi o 4 2icM 
f. f^^7Wfi#l 0 4 2«4£r^yyV©£ 
jfcasfcT Lfc©-?, ^y-< hawK^'y-y Mcy vy 
t5 2o©7'T hlia-ryW? h©7 K^5r7 
^ y y a-r v Kffa#S 1 0 4 3 ieai.tH-f-5. 
[0 1 3 6] r-f^^avyKflfgl 0 4 314, y 
^-yy n-ryKWl 0 5 0£?>LT, I /0«ta 

[0137] i /o^aise 2 x-(i, tmm i nit« t 

#*»Ti"S t . ^M©OS1010 ld-S©i^T 

I/O*0.a^«2$»e)i&TLfc||»=»TV K©|ll3v 
VF^^ISU T^^7KfI?gl 04 2l: 

[0 13 8] x^yy K^a^Sl 0 4 3(4, fiu 

13^2*11^^1^^ eixSry^yyrwta^ 
l 04 2lejg-f- o ^^^avyKflfSlO 

^-rvK^y-y Key >y-f-5t>©T-fe5*-^lei4, e 

[0139] y-f y> y r w ta^s l 0 4 2 © 

f^^TW HiittttWJMS: 1 0 4 2 4 {4, glt& 

SrWJE-fi. *L.T, ^y-K^?hroMW7L 
fc^4:4r«BUfc*e»tf, f7-f haTVK^y-y h© 

/<y-y Hey y#t5«a-?yW? Heyvy-^5 
^y - k=>tv hv?y-y h©Hffyy-^y^iE^7 
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9 MnHL%WT XT- 9 7<{X9T9±x 
S*^T^ff#^l 0 4 1 £fl-L:7 7-f A-T*ir*g# 
<§mn l o 3 iajrr$B££ U -t^xn+^-^sY'Or 

[0 14 0]-*, ^r-f^T^ir^S^ta^l 0 3 
(4, K/<*y htfXE?imT*x-**£«iig 

fla-ry hV<*y h£^y 1 5 1 <t 9 N^So 
[0 1 4 1] £X±<D£oiZ^ *%3mMWiC£tUfRA 

loi4 2] «t« *^^4ro^ig^j»co^-ctiiB^ 

[0 14 3] #Sg4llJ60J(4, irtl2S& 1 Hffit^fc^T 

[0 14 4] *^4|ttiF!llC#5lf»«$->^xA(D«J5X 
SrfJfEm 1 3l;!fc«l£&5ttl?$->*xJ»<Z>8fj£ t m MX 

[0145] *»4*it«RjT-(i, yr^^m^mm 

0 6(4, r-f *^/4>t>T-*£y- KLfcEUc-rw*^ 
s/v^gfl 0 6K, ^(Dx-^SrifcfU o 
f»c|lCr-^coy-KS*^— *f7"cHr* 10 2 4 

5cW3-— f^D-fe^tc-^x-So £fc, 7-f F^fCf^^ 
^^■rs/->^gpi 0 6lcr-*£##&^, 7^ Ml* 
56(03.— if^n-fe* l 0 2(a&tTil*n£3§fTl-5o * 
fc, 77^^*11951 0 6(C(4, ffiffl^ft^fa-f 

[0 14 6] $T, r<D4 a.-lfT'D-fe^.J; 
•j roy'f hS^^DTT-r^^^-^^^aSpi 061: 
#£&A,fc*x-*(4, *>5B#W^, Si^T^*^ 
B3IC7^ H-fS&g^fcSo 

[0 14 7]J£1T, ^(Dr^^^dr-r s'->iSBl 0 6C0 
T-9<Dr -f * 3 fcU LlbmcoV^TlftW 

[0 14 8] V^*, 01 l(C^1-i5t-, ^*y 1 5 1 
±<£>X-f X^ty^Sll 0 6(C(± S A, B, C, 
D, E(Dr-^^n y9^T-< X^icmt'^-tflX^^ 
VMKtt (rttSry— r-f^n ?> i: Of .£) T'^SttT 

iSt LT(4, ^<o^cr>*^SftJf>tLTV>5/4 5 , *^4 



[0 14 9] $T, x-f W ^tr^7-? 

:*#tfc*Llft#£77'f>^T4'-tr*g#f SIFPI 0 3IC 
i£ttJ-f5o ^r-f^T^-fcr^gjJitaSBl 0 3(4r*i£ 

s«u x-f^^^f-ys'^^gisi o <6<r>^mi^%m 

[o i 5 o] yr-i^T9±^7k^mUi 0 314, r 

*g#&m£U ^^a-^KtfSWi 0 4 

[0151] f-f^^7^t^g*fgl 04 0(4, w 

hv^-y KSr^LT^^y 1 5 1±K##&*., Z<D 
TKf*£, f-f^^3-7yKflfSl 0 4 3l:ltii 
■T5o T^^^3^^KfIfSl 0 4 3fll, 

irmnfe&gt 1 o 4 3 1 x 1 /o*&a=£@ 2 ©«8itg£?t 

BU t^^-vx K§§iIgB^r$SW£#J£ 10 4 

3 2XMmmrftV>fo^t$:mfeL. 

18:1 0 4 3 31c, tOTK^tlWltS. rwj;?* 
^-x -f7*o^©tJlil L(4-g(C#ic© 3 y 

4 3 3l£(4#$C<0=J-ry h*^y h©7 Kl'atfttMd 

[0 15 2] x-f^^='^VKSii#(t < ff^©l 0 4 
3 OI4=3r^— O^Sl 0 4 3 TK^ 
^fffi-TS^TOy^ hary He, £fc(4£> 

©^^^*M/Oto3ffififll2lc»ittU-Cv^»&|c«: 
[0 15 3] ::f, y-f h^-y y>aJrfT/j;oT^5 

fWy KcM51WltSriSL-CtPp1Jg(4^C^V\ L 

h »c Srft^i- 5 7 -yp KtrBMt , r. © ± 9 ft 
Y'<>ry Kco^T(4MiI#(tC»^t tft^J; 

[0154] WTwftfm, «nE»in»«ii:ian:-e*> 

So 

[0 15 5] ft*3, **JS^J(4, Bflf5m2, ^ 3 ^SSfiSJ 
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2, l3l»J©T^^^7Wfl¥tl 0 4 2IC*5 

[0 15 6] JJLb©<fc5(c, *jB4HltffiUwJ:ntf» 5 
-f h*-vyi^£*rl--5*;*. V l K*3V*-(\ CPuroA 

[0 15 7] KIT, **M©*5iat«^o^-Cttlfli- 

[0 15 8] *£5?ttt0!IHu mHE^3Hil0iJlCioV> 
-C, f-f^^7Kfifil 0 4 2«ECC (/<!)x 
-<) 4rt*tyfaf»l 04 2 5Srlv^i^l:o^ 

[0159] mum 3 HJfeW-C-ttfr^ !)f-{ 

Ir^xn&Wtv*--? (IBy*— y\ iB^yx-f) 
'<y7V7*-f*yMc$r7*-y'i#fc&fflCTv\fc. L*> 

u :jvm iihi©7-< hico#£>f2-&©f-Y^^ 

[0 16 0] ■tr.'C, *^5H160ijT-H. IktDXoiCL 

t> -gjc^-rs^w^^^i^iri-^rtlciij, 

[0161] *-f , 107-* Sry — K LXfSi 

"f—ffryj hU ^iBx-y-wSM&WiS&fpSrftflc 
L, Sf-^ci^f-^t-eSri^U ^y l 5 l 

ics#-rs 0 ^lt, iis^gMB#r^(-i0^yx^^ 

[0 16 2] i/c, sMBSHttWCH J:9Wi«flS-*-5 
CtiJftr^fSi 0 4 2 5 ^a-T 5^ ^ey l 5 

l07W*«*£1^&fti<*<fcS. $P>I£, IB 

^<yy>f t«ia«E*ffl-*-©-ett4<. iwiee cc4^ 

t?'/a #©1 0 4 2 S^tS-TS^^y 1 5 1 ±<DWf 
3t<0«*JC, y- KLfc^yx^Sr^LTibX, nil 

y7V*«J$LT:J3<. rftlc«fc>K 
IB7-y\ IB^yx^irLT. mbfcJSVtSr 

[0 16 3] CWij/if-^^Df-f©^ 
l4IIMB»4*lfc«-e*U/t9 f -f^^*-lrs'^a»l 0 6 
t?tT*5 <fc3t£LTk«fcV\, 

[0 16 4] 77-T/l'7^t^fiSlil0 3 

7^?7K^iEftfSl 04 2 111 01 2 



ti&^V—TZZbicXV) **\) 1 5 i±lcfft«Lfc* 

-/uKSrRft, :hiffiV^, *37yM<ry hff 1 
[0 16 5] *LT, gfetd, «a-7yK/^y hff 1(75 

fa^K^y htbt, IBx-^Sry-K-t-5/t* 
w^vK/^yhSli, IBr-^^y-r h-fSfc 
fccDa-ri'K/^y h#2«r£j*U «="^>K^y 
Hf2©fa^vK/^5'Fi:U, IB^yyv^y- 
KtSfcftO^a^VK^y hff 3<t, IB^I/tV* 
7-f ht5fcft©a-7VK/^y F#4!:MU 4o 
©f3vyW5' bSr^bT^^ey 1 5 llcffiM 

M1 04 24 (C)S-r o 

[0166] x-f ^^ru-f B8*ft«tffa#ai 042 

411 t-fs B^-^try-K+Sfeft^a^^K^ 

afgl 0 4 2 SlSLTV^S^^y 1 5 1 ±<7)®i£li 

y^7? hff l^HfT^x-^^SriE^Ti: U m 
7«££7-f K^fifgl 04 2 lKfrft 

9„ ECCJgSC^l 04 2 3T-I4, IBx-y^y-^* 
■f-SfcftOa-rVK^'irs' h # 1 KiK^y- y hff 1, # 
2&ftl-XV LTV^ff^y 7^7^ hfflroa-^ 
K/<* y h # 4 L, y^—jVY U * y T YU 

t.j \z.T Ku-^Tlss^^tvCV^i^S-g-lcji, IB7-* 

7*-^t«>#«iwaaft *tmti/r, e 

■CC^t'/i'atrtfSl 0 4 25^Lt7< ; ty 1 5 

fDawWy hff 4(7)7^ -yuh* r^^-yrKu 

[0 16 7] t>U IBr-^Sr^tT^T^Hnii, C 
(Ofa^V Kv<7- y h # 1 \Vf << 7- 9 a ■v > KWS^S 
l 04 3lcg$n, x-Y^ylcSIUJU IBx-^^rK^ 
fc'L. AO-a^TLfclBx-i? y- Kffloa-r^ Y/<tr 

^**#«1 04 2 llC*T«#*ff*5. ECCS» 
fSl 04 2 3li, 3feS©#^i:|5]^{c, IBx-^5ry 

1. ff 25r^LTy LX^Z>m'<l) hRKO 
3^K/^yHf4 4r#iU r^^-yr 
Kl/^J ICT KU^^S»$*fC^/£V^-&|C»4, IBx 
fcrr-y-yV M©a- 7 yK^5' h^^-f 

r>a*Sl 04 2 5Sr^-UT^* y 1 5 l»C^*rtU, 
-JrO^^yr Ku-^Srff^y ro-f hffl<7?3-vy h*'< 
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5. 

[0 16 8] 7 t 4*9TU4W&ttn l gW£Wt\ 
0 4 2 414, %rr—$7<< bm<D=i-?y V^y h# 2 
7,^^-71/ Kl=a#© 1 Q 4 3 {emtio r-f^ 
*=>vy KWfU&l 0 4 314, mffEfg4Hi6#Ji|i!] 

^i^c&aasfT&teft, -f^-COHJga-r^K^ 

■v ^ KH5t#»t 10424 ic&stfsii 9> 

^^TK^vy KHitttltlWII: 1 0 4 2 4 14, & 

ff^x-^^SriE^Tt t^^7K^|^ 
gl 0 4 2 ld&TgtefcfTfcp. f^^TK^ 
Ift^ft 1 0 4 2 1 14s 9 i^a^V K'<* y h # l 

©<*T*B«L, SaryhV^y h# lOifir^f- 
^^Hf^Tt L, ^r-r^T^-fex^agpi 0 3IC 
*T»*«rfr5. ^r^/PT^-fe^^Sgpi 0 3 {4, 7 
4 YT>r"tx<r>m*5t<Oa—y7u*x\ 0 2(aKT?B 

[0 16 9] *43, URttt. roB#^T*(4, /^f-f 

[oi7o] <?4x*Ti"(9smttW6m¥&i 
o 4 2 4i4, is^yx^- y- h'<Dtctb<D+=i-?> v*>r 

y h#35r#ML-C, IB/^r^SECCM^ftry 

afai 042 5*sfit5^ty i 5 i±.<Dffimztf 

SLTVSavSrWtU #&-*-*tf4\ CCOaiTi/ b''<7- 
y hO^T-^^tiEMTtL, ITr***^ 
*y-TYV7%.%k^Wil 0 4 2 \\Cftt£o c , EC 
C^SC#^1 0 4 2 3(4, IH^yv 1 ^ y - KWfcfcO^ 

tyv^ Ltv-SSr^y f>f©7^ hcofcfcco^aw 

i»f-^S:ECCt^*-fyv/afg;l 0 4 2 5£?> 

ttXrVTb'UXi tcgftSflfc^y 1 5 1(07 Ki' 
^LT, ECC4^fr>afSl0 
4 2 5rt^rodr3.-^V^#^, rOfa-ryK^ 

[0 17 1] tU IB/<yxw S:ECC4^*-v 
0 4 2 5tfS(*#LT^ft^#£t4IB^yr 
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